Summary. From one to ten superovulations were induced in 116 BALB/c and 123 C57BR inbred mice by injections of pregnant mare's serum and human chorionic gonadotrophin at intervals of 4 days, 1 week or 2 weeks. It was found that (1) repeated superovulation elicited a refractoriness to the gonadotrophins which was attained more quickly and more strongly in BALB/c mice than in C57BR mice, (2) that this refractoriness was probably developed toward human chorionic gonadotrophin rather than to pregnant mare's serum and (3) that mating could stimulate ovulation in hormone-primed mice which were refractory after ten successively repeated superovulations.
INTRODUCTION
Egg production in mammals is usually diminished if ovulation is induced repeatedly by gonadotrophin in the same donor. This phenomenon is illustrated by the sequential decline in the number of corpora lutea in the course of six successive superovulations in the cow (Willett, Buckner & McShan, 1953) and by a decrease in the number of eggs liberated after two successive superovula¬ tions in the mouse (Edwards & Fowler, 1960) . Little is known about the cause or nature of the refractoriness although it has been suggested that it is due to an immune reaction (Thompson, 1941) .
The present study was undertaken to examine the effect of repeated adminis¬ trations of gonadotrophins in mice of two inbred strains, to assess differences in egg production when the gonadotrophins were employed at different intervals of time, and to determine whether the two strains differed significantly in their response to the repeated administration of gonadotrophin. cluded that all began their treatment on an equal basis. The two strains differed, however, in that BALB/c females began with a lower average egg count than did the C57BR females, respectively 10-9 and 16-2. This difference was significant at the 5% level.
For both strains, the overall egg count declined in all three interval groups. In the 4-day interval groups, the slopes of the regression lines for eggs ovulated by the two strains were similar (Text- fig. 1 ). However, for both the 1-week and 2-week interval groups, the slopes of the regression lines were very different for the two strains (Text- fig. 1 ). From an average of 10-9 eggs at the first ovulation, the number of eggs produced by the BALB/c females had dropped to zero by ovulation V. No subsequent injection of gonadotrophins produced ovulation in this strain after the refractoriness was attained ( (Beatty, 1958) and in the rat and mouse (Zarrow & Wilson, 1961) , the decline in egg production after repeated superovulations apparently was not due to the increase in age of the females, as the refractory animals produced eggs when mated after ovulation X (Table 1) .
Observations are consistent with the hypothesis that refractoriness is due to antibody formation against the injected hormones, although actual proof is lacking. The steep slope of the BALB/c regression lines for the long interval groups as compared with that for the 4-day interval group (Text- fig. 1 ),
indicates that refractoriness in these mice is a function of time, a characteristic of an immune reaction. Moreover, the BALB/c females achieved a more refractory state at a more rapid rate than did the C57BR animals and it has been shown (Fink & Quinn, 1953 ; Ipsen, 1959) that BALB/c mice are generally more efficient antibody producers than are other strains of mice.
Refractoriness was attained slowly, if at all, by C57BR females in the longer interval groups. Even in this strain, however, when the hormone preparations were given repeatedly at 4-day intervals, a marked decline in egg production occurred. If an antihormone hypothesis is correct, the more frequent hormone injections may then have provided enough antigen, both in frequency and amount, to stimulate antihormone formation.
The data also suggest that refractoriness was developed against hcg rather than against pms. Since mating caused ovulation in repeatedly superovulated, refractory mice and since mature follicles were present in sections of their ovaries, it is apparent that the follicles were primed for ovulation but that oocytes were not released from them. This does not necessarily mean that no antibody to pms was elicited, as in the finch (Witschi & Johnson, 1960) anti¬ bodies are formed against injected pms but are not effective in reducing the hormone activity of subsequently injected pms.
The fact that mating was sufficient to cause egg release implies that ovulation can be stimulated in the mouse in a manner similar to that in the rabbit and the rat (Dempsey & Searles, 1943) .
